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Visualization Way Back When 



1st US Wx Bureau Synoptic Map 

Visualizing Visualization – Kevin Tyle 



“1st” Upper Air Map 

Visualizing Visualization – Kevin Tyle 



1st US Operational NWP Map 

Visualizing Visualization – Kevin Tyle 

Forecasts for 5 January 1949 (P. Lynch, BAMS 2008) 



1st Satellite Image 

Visualizing Visualization – Kevin Tyle 
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(first actual image from space was from V2 rocket, launched 10/24/1946)



Radar Imagery (WSR-57) 

Visualizing Visualization – Kevin Tyle 

Hurricane Donna (1960) 
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On June 26, 1959 the first operational Weather Surveillance Radar version 1957 (WSR-57) was commissioned at Miami’s Weather Bureau office.  Because of the devastating 1954 hurricane season, Congress authorized funds for the Weather Bureau to build a network of advanced weather radars, concentrating on coastal sites to provide early warning of hurricanes. https://noaahrd.wordpress.com/2014/06/27/55th-anniversary-of-first-wsr-57-radar-commissioning/



That 70s (Animation) Show 

Visualizing Visualization – Kevin Tyle 

UAlbany Synoptic Lab Assignment (1970s) 
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Lance Bosart’s actual lab exercise from ATM401/501, Spring 1975



Visualization in the “Modern” 
Era 



McIDAS 

Visualizing Visualization – Kevin Tyle 

Presenter
Presentation Notes
https://www.ssec.wisc.edu/mcidas/software/mcidas_history.html



WXP 

Visualizing Visualization – Kevin Tyle 
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Dan Vietor (DeSouza Awardee) – developed WXP at Purdue – Still used at Unisys’ weather product site: http://weather.unisys.com/wxp/wxp5/Overview.php



GrADS 

Visualizing Visualization – Kevin Tyle 
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Presentation Notes
Now that GrADS uses Cairo for its graphics, much sharper looking than in its early days. http://cola.gmu.edu/grads/



NCAR Graphics 

Visualizing Visualization – Kevin Tyle 
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http://ngwww.ucar.edu/examples.html



NCL 

Visualizing Visualization – Kevin Tyle 
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http://www2.mmm.ucar.edu/wrf/OnLineTutorial/Graphics/NCL/NCL_examples.htm



GEMPAK 

Visualizing Visualization – Kevin Tyle 
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http://www.unidata.ucar.edu/software/gempak/



Radar Imagery (WSR-88D) 

Visualizing Visualization – Kevin Tyle 
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1st operational real-time deployment:  LWX, 6/12/1992, though TLX started earlier



Stepping I”N”to I”N”teractivity: 
N-AWIPS 



NTRANS 

Visualizing Visualization – Kevin Tyle 



NMAP(2) 

Visualizing Visualization – Kevin Tyle 



NMAP(2) 

Visualizing Visualization – Kevin Tyle 



NSHARP 

Visualizing Visualization – Kevin Tyle 





Vis5D 

Visualizing Visualization – Kevin Tyle 
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http://www.ssec.wisc.edu/~billh/vis5d.html (1993 SStorm)



IDV 

Visualizing Visualization – Kevin Tyle 
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Presentation Notes
Animated IDV bundle from Lackmann, Mapes, Tyle IDV lab manual ; link to bundle http://weather.rsmas.miami.edu/repository/entry/show?entryid=4b1cda9d-1b52-4191-a480-90967ade39c9






Others 
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Visualization Products: Static 
Graphics 



GEMPAK 

Visualizing Visualization – Kevin Tyle 
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http://www.atmos.albany.edu/facstaff/ralazear/wrf/



NCL 

Visualizing Visualization – Kevin Tyle 
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Alicia Bentley’s maps: http://www.atmos.albany.edu/student/abentley/realtime.html



Python 

Visualizing Visualization – Kevin Tyle 
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Tomer Burg’s maps: http://www.atmos.albany.edu/student/tburg/analysis/



Python 

Visualizing Visualization – Kevin Tyle 
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https://www.unidata.ucar.edu/software/metpy/



Interactivity in the Browser 



Jupyter / Geoviews 

Visualizing Visualization – Kevin Tyle 
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Geoviews http://geo.holoviews.org/



Hint.wind.fm and its Offspring 

Visualizing Visualization – Kevin Tyle 
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http://hint.fm/wind/



Earth.nullschool.net 
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https://earth.nullschool.net/



Ventusky 
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https://www.ventusky.com/



WMS / OpenLayers / Leaflet 

Visualizing Visualization – Kevin Tyle 
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http://leafletjs.com/ https://openlayers.org/ https://reading-escience-centre.github.io/ncwms/



WMS / OpenLayers / Leaflet 

Visualizing Visualization – Kevin Tyle 
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http://www.atmos.albany.edu/facstaff/ktyle/hrrr/hrrr_refd.html



”Nullschool” with winds on DT 

Visualizing Visualization – Kevin Tyle 
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Nullschool, but displays winds on 2 PVU surface (dynamic tropopause in N. Hemisphere)



WxAtlas: Leveraging Databases 



WxAtlas 

Visualizing Visualization – Kevin Tyle 

Presenter
Presentation Notes
https://developer.mozilla.org/en-US/docs/Web/API/WebGL_API https://reactjs.org/ https://www.postgresql.org/



WxAtlas 

Visualizing Visualization – Kevin Tyle 

Larry Gloeckler (UAlbany DAES) and AVAIL (UAlbany Geography & Planning) 
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Alpha-level project;  lgloeckler@albany.edu ; http://www.availabs.org/



The Future 



Alexa / Siri 
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Voice-activated search



Alexa / Siri 

Visualizing Visualization – Kevin Tyle 



Alexa / Siri 

Visualizing Visualization – Kevin Tyle 



GPU Visualization 

Visualizing Visualization – Kevin Tyle 

Leigh Orf’s Tornado Visualization:  http://orf.media/ 
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Leigh Orf’s GPU-enabled fine-scale storm animations
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My first introduction to the Unidata community:  Chiz and the GEMBUD email list at Unidata
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IDV Developers in 2008 that presented workshop at Plymouth State (coordinated by Brendon Hoch) … encouraged me to join Unidata’s Users Committee, which I did in 2009
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Larry is developer of WxAtlas, and a former student of mine in ATM350 in 2010
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Visualizing Visualization – Kevin Tyle 
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DeSouza Awardee; learned about LDM from him
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DeSouza Awardee; first person to show the ipython notebook to me in 2012
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Visualizing Visualization – Kevin Tyle 
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http://www.unidata.ucar.edu/community/desouza/



And one final admonition before 
we adjourn … 



And one final admonition before 
we adjourn … 

Always remember to run gpend!! 
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Presentation Notes
http://www.unidata.ucar.edu/software/gempak/man/prog/gpend.html



Questions? 

Thank you!!! 
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Presentation Notes
ktyle@albany.edu



Extra Slides 



okay, so I've looked a little deeper and here's how it breaks down: 
~65% raw gridded data - 700GB/1.07TB 

~33% indexes - 350GB/1.07TB 
the remaining ~2% comprises header tables, coefficient tables, and sequences 

so the large majority makes up just raw gridded data 
and... "also ... is any of the grid info transmitted in JSON?  Or is it all just read in 

from postgres?" 
yes, the data is pulled from the database and serialized to a JSON formatted 

string 
we use the simplejson library to do that, and 'dumps' method 

i.e., simplejson.dumps(data) 
the serialized JSON string looks like: 

{'header': {'lo1': 0, 'la1': 90, 'dx': 2.5, 'dy': 2.5, 'nx': 144, 'ny': 73}, 'data': 
[long_list_of_all_data_values_to_be_plotted]} 

in other words, it's just a JavaScript object of key, value pairs 
keys are 'header' and 'data', and values are either another object of key, value 

pairs, or a list containing the actual data 
the data structure is analogous to nested dictionaries in Python 

that's how JS handles data 
and that's how Cambecc formats his data -- he runs the grib files through the 

grib2json converter and produces exactly what I showed above 
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Presentation Notes
Notes from Larry regarding Kevin’s questions regarding details of WxAtlas’s underlying database and its display in the browser
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